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(57) ABSTRACT

The present invention relates to a method for preparing an
invasive test on an egg, such as determining the gender of an
embryo 1n an egg, comprising the step of: providing a passage
to the interior of an egg. The present imvention also relates to
a method for determining the gender of an embryo 1n an egg.
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METHOD FOR PREPARING AN INVASIVE
TEST OF AN EGG AND FOR DETERMINING
A GENDER OF AN EMBRYO IN AN EGG

The present invention relates to a method for preparing an
invasive test on an egg, such as determining the gender of an
embryo 1n an egg, comprising the steps of:

providing a passage to the interior of an egg.

The present imnvention also relates to a method for deter-
mimng the gender of an embryo 1n an egg.

Such a method 1s known from U.S. Pat. No. 6,510,811, 1n
which an opening 1s made 1n the eggshell. A needle 1s mnserted
through this opening into the interior of the egg so that a
sample can be taken or a fluid can be injected. The sample can
be used, among other purposes, to determine the gender of an
embryo 1n the egg. A drawback of this technique is that a
needle 1s mserted 1nto the interior of the egg, which can result
in cross-infection. Another drawback is that the result of
injecting a fluid 1s not visible from outside or that a link of the
result of the sample to the associated egg 1s necessary, so an
additional operation must be carried out for this purpose. Yet
another drawback of the known method 1s that moisture can
evaporate from an egg, with the result that an embryo 1 an
cegg will die.

BRIEF SUMMARY OF THE INVENTION

The present invention has for 1ts object to obviate or at least
reduce the prior art drawbacks, for which purpose a method 1s
applied according to the invention as defined 1n the appended
claims, 1n particular the independent claims.

By applying a method according to the invention, with the
teature distinguishing it from the prior art that it comprises the
steps of providing a sealing means for sealing the passage and
arranging the sealing means in and/or on the passage, the
method 1s i1mproved considerably. The sealing means
arranged 1n and/or on the passage makes 1t impossible, or at
least much more difficult, for the fluid 1n the egg to tlow out of
the egg. A result hereof 1s that the interior of the egg will not
dry out, and the embryo in the egg will not therefore die of
dehydration. This 1s an improvement compared to the prior
art.

The 1nvention has diverse preferred embodiments which
are defined in the dependent claims and/or will become appar-
ent Irom the following description of several of such embodi-
ments. The advantages and the inventive features of the inven-
tion 1n all its aspects, including the measures defined 1n the
dependent claims, are 1n no way limited to the considerations
stated above and/or below.

An embodiment of the method according to the invention
has the feature that 1t further comprises of providing the
sealing means in the form of a plug or a sticker 1n the form of
a plaster. Both forms of the sealing means have advantages.
The sealing means 1n the form of a plug thus has the advantage
of tight sealing of the passage. In the form of a sticker in the
form of a plaster an advantage 1s that the sealing means can be
removed 1n relatively simple manner so that 1t 1s possible to
reuse the same passage at a later stage if desired.

It 1s advantageous here that the method further comprises
of manufacturing the sealing means from a quick-drying
material. An advantage hereof 1s that the sealing means hard-
ens relatively quickly after being arranged, whereby there 1s
less chance of the fluid 1n the egg tflowing out of the egg, and
it 1s also 1mpossible for substances to enter the egg from
outside. A result 1s that the egg remains 1n better condition.

A further embodiment of the method according to the
invention has the feature that 1t further comprises of manu-
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facturing the sealing means at least partially from a biomarker
and the remaining part from a quick-drying material. A biom-
arker 1s defined as a measuring instrument for a dose of one,
or more than one, chemical or biological substance dissolved
in a fluid of the egg. The reaction can give an indication of the
result of the test which 1s being prepared.

It 1s further possible for the method to also comprise of
manufacturing the sealing material substantially from a
biomarker. A reason for this can be that a biomarker reacts
minimally to a determined substance so that a larger quantity
of biomarker i1s necessary in order to detect the reaction.
Another reason can be that a determined quantity of biomar-
ker 1s required 1in order to obtain a reaction. This depends on
the biomarker and the substance whose presence 1s to be
demonstrated 1n the fluid of the egg.

It 1s advantageous here that the method further comprises
of providing the quick-drying material 1n the form of a mono-
lith. A monolith 1s a single piece of porous material without
large empty spaces. A monolith further has a number of
properties, whereby 1t 1s highly suitable for antibody 1mmo-
bilization/interception, which can be very usetul 1n this appli-
cation. The feature that a monolith 1s formed from a porous
material can also be used. When the sealing means 1s placed
in and/or on the passage, tluid will flow out of the egg to the
plug and into the sealing means due to the capillary action.
One substance, or more than one substance, can here enter
into a reaction with a biomarker which can be present in the
sealing means.

It 1s advantageous here that the method further comprises
of providing the passage which forms a connection between
the allantoic fluid of the egg and the sealing means. The
allantoic fluid of the egg contains much information about the
condition of the egg. Information which can be gained from
the allantoic fluid of the egg 1s for instance whether there 1s a
virus 1n the egg or what the gender of the embryo in the egg 1s.
By providing access to the allantoic fluid of the egg a wide
range of information important for the condition of an egg can
be checked. This therefore avoids a passage having to be
made 1n an egg a number of times.

Yet another embodiment according to the invention has the
teature that the method further comprises the steps of allow-
ing the sealing means to react to the allantoic tluid of the egg
and of assessing the reaction of the sealing means to the
allantoic fluid of the egg, wherein the intensity of the reaction
1s a measure for the concentration of a chemical or biological
substance in the allantoic fluid of the egg, and aresult1s linked
to the mtensity of the reaction. The result of the desired test
becomes known by carrying out this step, and action can then
be taken on the basis of this result. An advantage of this
method 1s that the result of a test 1s linked to the associated
egg, and a great deal of time 1s thereby saved. No further
operations are after all required to register which sample
belongs to which egg, it 1s not necessary to link the result to
the associated egg and the result of the test can moreover be
determined on the outside of the egg. In an environment
where many eggs are tested 1t can be important to test as many
eggs as possible as quickly as possible.

It 1s turther possible that the method further comprises of
allowing the sealing means to react to the substance 1n the
interior of an egg which gives an indication of a gender. In a
determined situation 1t may be desirable to know the gender
of an embryo 1n an egg. In some fields of application male
embryos are for instance undesirable. By making the sealing
means sensitive to a gender-related hormone the gender of an
embryo can be determined before the egg hatches. A result
hereot 1s that eggs with embryos of a determined gender can
be separated or removed from the process.
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It 1s advantageous here for the method to further comprise
of allowing the sealing means to react to the substance 1n the
allantoic fluid of the egg which 1s one of the group comprising
oestrogen and testosterone. An advantage of making the seal-
ing means sensitive to oestrogen 1s that much 1s already
known about the use of oestrogen. In respect of determinming,
the gender of an embryo 1n an egg, research has already been
carried out mnto demonstrating the presence of oestrogen 1n a
fluid and the significance of a determined concentration of
oestrogen. A result hereof 1s that the method is reliable. The
above stated advantages 1n respect of oestrogen also apply to
testosterone.

It 1s Turther possible for the method to further comprise the
step of providing the egg, which 1s a chicken egg, prior to
providing the passage. There 1s a great demand 1n the poultry
industry for the testing of the condition of an egg or the gender
of an embryo 1n an egg. Many eggs are tested daily and, 1 a
good and reliable method exists, a great deal of time, and
ultimately money, can then be saved. In some fields of appli-
cation eggs with a male embryo therein are undesirable and
only take up space. Space can likewise be saved by testing for
the gender of an embryo 1n an egg.

A further embodiment according to the invention has the
teature that the method further comprises the step of waiting
between 13 and 17 days after conception before providing the
passage. Good results have been achieved 1n the past 1n deter-
mimng the gender of an embryo during this time period. The
conditions 1n an incubator during this period of time are also
tavourable for the capillary action from the egg to the sealing
means. An additional advantage hereof 1s that no components
of the sealing means or reagents diffuse in the sealing means
in the egg.

It 1s further possible for the method to further comprise of
providing the passage using a laser. Through the use of a laser
to provide a passage there 1s no direct contact with the outside
and 1nside of the egg. The result hereot 1s that cross-infection
1s made impossible, or can at least be more readily prevented.
Fewer eggs will therefore be lost during the whole process
due to disease or the like. The laser will preferably be directed
toward the side of the egg which 1s oriented upward. This 1s
preferably the top or the bottom of the egg. A reason for this
1s that the allantoic flmid 1s situated under the air sac of the egg,
which 1s displaced when the egg 1s rotated. An advantage
hereot 1s that the allantoic fluid can be reached better than
when the laser 1s directed toward the side of the egg, and there
1s less chance of the laser being incident upon the embryo. It
1s further recommended that a normal of the egg and the
direction of the laser enclose an angle. This also reduces the
chance of incidence upon the embryo 1n the egg. It 1s also
important that access 1s provided to the allantoic fluid 1n the
correct period of the mcubation process. A good period 1s
between 13 and 17 days after conception of the egg. After this
period there 1s the risk of the allantoic fluid no longer being,
present.

As stated above, the present invention also relates to a
method for determining the gender of an embryo 1n an egg,
comprising the steps of providing a passage to allantoic fluid
ol an egg, providing a sealing means with a biomarker for
sealing the passage, arranging the sealing means in and/or on
the passage, allowing the sealing means to react to the allan-
toic fluid of the egg, and assessing the reaction of the sealing,
means to the allantoic fluid of the egg, wherein the reaction 1s
an 1ndication of the gender of the embryo in the egg. By
applying the method 1n this manner it 1s relatively easy to
determine the gender of the embryo in the egg, and the result
of the test 1s linked to the egg. Because the result of the test 1s
directly linked to the associated egg, fewer operations are
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required 1n the processing of eggs. Time, and ultimately
money, can hereby be saved. An additional advantage of the
reduced number of operations is that 1t 1s more advantageous
for the mdustry to apply this method.

The invention further relates to an egg on which a sealing
means 1s arranged according to the method as described
above. An advantage of such an egg 1s that, when a test 1s
performed on the egg, the result 1s always linked to the asso-

ciated egg. The result hereof 1s that additional operations are
precluded.

BRIEF DESCRIPTION OF DRAWINGS

Following hereinbelow 1s a description of several embodi-
ments shown 1n the accompanying drawings, which are pro-
vided only by way of example and 1in which the same or
similar parts, components and elements are designated with
the same reference numerals, and 1n which:

FIG. 1 shows a schematic view of an egg at the beginning,
of the process;

FIG. 2 shows a schematic view of a passage being pro-
vided;

FIG. 3 shows a schematic view of the egg with passage;

FIG. 4 shows a schematic view of the sealing means;

FIG. 5 shows the egg after the final stage; and

FIG. 6 shows a plaster with a needle and a biomarker as
possible realization of an embodiment of the method accord-
ing to the present invention.

DETAILED DESCRIPTION

FIG. 1 shows an egg 2 before the start of the method as
defined 1n the claims. In FIG. 1 a laser 1 1s directed toward the
side of egg 2. It 1s not necessary 1n practice for laser 1 to be
directed toward a side of egg 2. Laser 1 can also be directed
toward the top side, underside or any random position on egg
2. As already stated above, 1t 1s recommended to direct the
laser toward the side of the egg which 1s oriented upward. This
1s preferably the top or bottom of the egg. It 1s also important
that this be done during the correct period of the incubation
process, since otherwise allantoic fluid will no longer be
present 1n the egg. The position can depend on the test which
1s to be performed.

FIG. 2 shows the step of the method 1n which a passage 1s
provided to the allantoic fluid of egg 2. Laser 1 1s still directed
toward egg 2 and 1s now operational. A laser beam 3 travels
from laser 1 to the outer side of egg 2. A hole will be burned
in the shell of egg 2 by the energy of laser beam 3. Laser beam
3 15 switched off at the moment that laser beam 3 has passed
through the shell, since there 1s otherwise the risk of damage
to an embryo 1n the egg.

FIG. 3 shows an egg 2 after laser beam 3 has been switched
off. A passage 4 1s clearly visible 1n the shell of egg 2. Via this
passage 4 1t 1s possible to access the allantoic fluid of the egg.
The si1ze of passage 4 1s shown schematically here. It can of
course be modified to the purpose thereot, or to the sealing
means S to be applied later.

FIG. 4 shows the step of the method as defined 1n the claims
in which sealing means 3 1s provided. In the figure the sealing
means takes the form of a plug 5. Sealing means 3 1s moved
with a movement M toward the passage and placed therein. In
practice however, the sealing means can also be arranged only
on the outer surface of the egg.

FIG. 5 shows an egg 2 after all steps of the method as
defined in the claims have been performed. Plug 5 1s placed 1n
passage 4 1n the shell of egg 2 and 1s thereby closed off again.
Owing to the capillary action from the interior of egg 2 to plug
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5 fluid will flow out of egg 2 into plug 5. Here the fluid will
enter into a reaction with the biomarker that 1s present, and
this reaction will be detectable.

FIG. 6 shows a plaster 6. Plaster 6 comprises an adhesive or
sticking element 7 with a needle 8 arranged thereon. A mate-
rial 9 comprising a biomarker 1s arranged at the position of the
location of needle 8. A protective layer 10 or film 1s arranged
over the side of the adhesive or sticking element 7 with needle
8 and biomarker 9 1n order to cover needle 8 and the biomar-
ker until a time of use. Protective layer 10 can then be pulled
off the adhesive or sticking element 7 in a manner usual for a
plaster, and the element can then be adhered to the outer side
of an egg. A user can press carefully on the centre of plaster 6
and thus cause needle 8 to penetrate into and through the shell
of an egg so that the allantoic fluid then comes into contact
with biomarker 9, and the gender of an embryo 1n the egg can
be determined on the basis of the reaction or interaction of the
biomarker to or with the allantoic fluid. In order to demon-
strate this, material 9 can extend through the plaster from the
shown side to the opposite side, or the adhesive or sticking
clement 7 can be manufactured from transparent material, or
plaster 6 with biomarker 9 must temporarily be pulled off a
tested egg 1n order to then see how the biomarker has reacted
to or with the allantoic fluid 1n the egg (aiter which the plaster
1s or can be replaced in order to realize the function of the
sealing means). It will be apparent that any combination of
the adhesive or sticking element 7, needle 8 and biomarker 9
can be designated as “the sealing means” 1n the sense of the
appended claims.

After examination of the foregoing, many alternative and
additional embodiments will occur to the skilled person
which all lie within the scope of the present invention as
defined 1n the appended claims. Only when an embodiment
differs in letter or spirit from the specific definitions of the
scope of protection, particularly the independent claims, 1s 1t
then no longer an embodiment according to the invention.

It 1s thus possible for a sensor to be arranged in the sealing
means, for mstance a temperature sensor, so that the tempera-
ture 1 the egg can be monitored. It 1s concervable for the
temperature to atfect the development of an embryo. Another
possibility 1s that the sealing means indicate the stage of the
incubation process of the egg so that the conditions around the
egg can be modified thereto. It 1s also noted that 1t 1s possible
to arrange a pharmaceutical or vaccination in the sealing
means. A substance can thus be administered during the
whole mcubation process in order to maintain or restore the
good health of the embryo. It 1s further noted that all types of
sealing means which can be used 1n combination with a
biomarker, or a biomarker per se, lie within the scope of
protection. Some examples are: a plug consisting entirely of
a biomarker, a plug partially manufactured from a biomarker,
a sticker incorporating a biomarker, a sticker on at least a part
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ol one side of which a biomarker 1s arranged, and a sticker
consisting entirely of a biomarker. A sealing means 1s also
understood to mean other variants for sealing a passage in the
shell of an egg. It 1s thus possible to envisage a biomarker first
being placed in the passage and then being covered with a
sticker or the like. A reaction of a biomarker can take different
forms. It 1s thus possible for the biomarker to display tluores-
cence, although other types of exo-energetic reaction are also
possible.

The invention claimed 1s:
1. A method for preparing an invasive test on an egg having
a shell, the method comprising:
generating a passage through the shell to allantoic fluid of
all 28,

sealing the passage by arranging a seal on the shell at an
entrance of the passage, wherein the seal comprises a
biomarker and an adhesive.

2. The method of claim 1, wherein the seal comprises a
plug comprising plaster.

3. The method of claim 1, wherein the biomarker com-
prises a tluorescent biomarker.

4. The method of claim 1, further comprising the steps of:

allowing a reaction to occur between the seal and the allan-

toic fluid of the egg; and

assessing an intensity of the reaction, wherein the intensity

of the reaction 1s a measure for the concentration of
testosterone, oestrogen, or a combination thereof 1n the
allantoic tluid of the egg.

5. The method of claim 4, wherein the reaction 1s 1n an
interior of the egg shell.

6. The method of claim 1, wherein the egg 1s a chicken egg.

7. The method of claim 1, further comprising the step of:

waiting between 13 and 17 days after conception before

providing the passage.

8. The method of claim 1, turther comprising of providing
the passage using a laser by directing the laser toward a side
of the egg and thereby burning the passage in the shell of the
cgg.

9. The method of claim 4, wherein assessing the reaction
comprises determining a gender of an embryo 1n the egg.

10. The method of claim 1, wherein the invasive test 1s a test
for determining a gender of an embryo 1n the egg.

11. The method of claim 4, turther comprising determining
a gender of an embryo 1n the egg based on the intensity of the
reaction.

12. The method of claim 4, wherein the reaction 1s between
the biomarker and testosterone, oestrogen, or a combination
thereof.

13. The method of claim 1, wherein arranging the seal on
the passage comprises arranging the seal in the passage.
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